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Background: 
Chronic low back pain can be a manifestation of lumbar degenerative disease, herniation of intervertebral 
discs, arthritis, or lumbar stenosis. When nerve roots are compromised, low back pain, with or without lower 
extremity involvement, may occur. Local inflammatory processes play an important role in patients with acute 
lumbosciatic pain. The purpose of this study was to assess the value of erythrocyte sedimentation rate (ESR) 
and high sensitivity C-reactive protein (hsCRP) measurements in patients with chronic low back pain or 
radiculopathy. 
Methods:
ESR and hsCRP were measured in 273 blood samples from male and female subjects with low back pain 
and/or radiculopathy due to herniated lumbar disc, spinal stenosis, facet syndrome, and other diseases. The 
hsCRP and ESR were measured prior to lumbar epidural steroid injection. 
Results:
The mean ESR was 18.8 mm/h and mean hsCRP was 1.1 mg/L. ESR had a correlation with age. 
Conclusions:
A significant systemic inflammatory reaction did not appear to arise in patients with chronic low back pain. 
(Korean  J  Pain  2010;  23:  147-150)
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Table 1. Diagnosis Distribution
Number of diagnosis
HNP 
Lumbar stenosis
DDD
Spondylolysis
108
 68
 62
 34
HNP: herniated nucleus pulposus, DDD: degenerative disc disease.
INTRODUCTION
    Chronic low back pain can be a manif estation of failed 
back surgery, lumbar degenerative disc disease, herniation 
of intervertebral discs, arthritis, or spinal stenosis. When 
nerve roots exiting the spinal column are compromised, low 
back pain with radiation into the lower extremities may oc-
cur, also known as lumbar radiculopathy [1]. Inflammation 
p l a y s  a  m a j o r  r o l e  i n  r a d i c u l o p a t h y  [ 2 , 3 ] .  O n c e  i n -
flammation has been established, the nerves become ex-
quisitely  sensitive  to  pressure,  producing  prolonged  and 
pain-generating discharge with either gentle manipulation 
or pressure [4]. Such local inflammation is caused by in-
flammatory mediators such as interleukin-6 produced by 
macrophages  and  monocytes  at  the  inflammatory  site. 
High concentrations of inflammatory mediators may cause 
a systemic inflammatory reaction [2,5,6]. Therefore, it is 
believed that the levels of high sensitivity C-reactive pro-
tein (hsCRP) are increased by low back pain.
    Laboratory measurement of acute phase protein is a 
v a l u a b l e  i n d i c a t o r  o f  t h e  p r e s e n c e  a n d  e x t e n t  o f  i n -
flammation and its response to treatment. Among acute 
phase proteins, C-reactive protein is the first to appear. 
It is a sensitive systemic marker of inflammation and tis-
sue  damage  [5]  and  it  also  appears  6-8  hours  after 
infection. A more non-specific measure of inflammation is 
the erythrocyte sedimentation rate (ESR), a common hem-
atology test that tracks the rate of red blood cell precip-
itation for 1 hour. 
    There are several reports in the literature regarding 
hsCRP levels in patients with lumbosciatic pain. In general, 
hsCRP appears to be higher in patients with acute lum-
bosciatic pain [7,8]. However, little is known regarding ei-
ther ESR levels or hsCRP levels in patients with chronic 
low back pain. There are also no clinical studies that have 
examined any correlation between ESR and age in chronic 
low back pain patients. The aim of the present study was 
to assess the value of ESR and/or hsCRP measurements 
for determination of inflammation in patients with chronic 
low back pain or radicular pain. 
MATERIALS  AND  METHODS
    The study subjects consisted of 273 patients who were 
scheduled for nerve block due to their low back pain and/or 
radiating pain. Their ages ranged from 30 to 77 years. The 
Institutional  Review  Board  approved  the  review  of  this 
study. Data were collected prospectively on the 273 pa-
tients during a 6 month period beginning on September 1, 
2008.  All  patients  had  magnetic  resonance  imaging  or 
computerized tomography and a conventional neurological 
examination  was  carried  out.  Inclusion  criteria  for  this 
study were a history of over 2 month's low back pain with 
no  motor  deficit.  Exclusion  criteria  included:  1)  acute 
symptoms with an immediate onset of less than 8 weeks, 
2) compression fracture, 3) malignancy, 4) inflammatory 
diseases including rheumatoid arthritis, ankylosing spon-
dylitis, psoriatic arthritis, Reiter disease etc, 5) use of ste-
roids or other medications, and 6) body temperature ＞
36.5
oC. 
    A blood sample was taken from each patient, 2 hours 
before the interventional procedure, for measurement of 
hsCRP and ESR values. The hsCRP was measured by a 
Hitachi 7080  (TIA  method)  and  ESR  by the Westergren 
method. The following parameters were recorded: patient 
age, sex, diagnosis, and serum levels of ESR and hsCRP. 
The correlation between age and ESR or hsCRP was ana-
lyzed by Pearson's correlation coefficient. A Mann Whitney 
U test was used for statistical analysis. P values less than 
0.05 were considered statistically significant. 
RESULTS
    The clinical data and results of laboratory tests are 
shown in T able 1 and 2. The mean ESR was 18.8 mm/hr 
and mean hsCRP was 1.1 mg/L. An age-related elevation 
of ESR was observed (P = 0.000) (Fig. 1) and mean ESR 
levels were significantly higher in female than in male sub-
jects (24.6 vs 10.1 mm/h; P = 0.000). 
    The hsCRP levels showed no correlation with age (P = 
0.113) and there was no statistical difference between the 
two sexes (P = 0.189)(T able 2).  C H  P a r k  a n d  S H  L e e  /  h s C R P  a n d  E S R  i n  L o w  B a c k  P a i n 149
Table 2. Plasma hsCRP and ESR Values in the Low Back Pain
and/or Leg
Title Mean ± SD
Total (n = 273) 
  M：F = 109：164
Age (yr)
ESR (mm/h)
hsCRP (mg/L)
Male (n = 109)
  ESR
  hsCRP
Female (n = 164)
  ESR
  hsCRP
55.1 ± 14.5
18.8 ± 16.4
1.1 ± 1.4
10.1 ± 11.9
1.3 ± 1.6 
 24.6 ± 16.4*
1.1 ± 1.2
Values are mean ± SD. ESR: erythrocyte sedimentation rate, 
hsCRP: high sensitivity C-reactive protein. *P  ＜ 0.000 vs. the 
male ESR value. By Mann-Whitney U test.
Fig. 1. A positive correlation was found between 
erythrocyte sedimentation rate (ESR) levels and Ages (r =
0.332,  P  = 0.000).
DISCUSSION
    It appears that most individuals have little inflam-
matory response as a result of chronic low back pain. Our 
results differ from those of Le Gars et al. [9], who studied 
35 patients with sciatica for ultrasensitive CRP levels. 
    In general, the normal range of CRP for all ages is 
0-10 mg/L, but these levels may be affected by several 
factors. Some studies have reported that hsCRP was in-
creased in the acute phase of inflammation or during se-
vere pain [5,6,9,10]. Sugimori et al. [11] demonstrated that 
the mean serum hsCRP concentration in patients with her-
niation of lumbar intervertebral discs was higher than that 
found in a group of normal volunteers. They suggested that 
the  significantly  higher  concentration  of  serum  hsCRP 
might indicate a systemic inflammatory response to im-
pingement of the nerve root caused by disc herniation. 
However, although there were significant differences be-
tween  the pain group  and  control group,  the  measured 
hsCRP values, with a mean of 0.056 mg/dl for the pain 
group,  were  within  the  normal  reference  limit  in  both 
gr o u ps. Ac k erm an an d  Zhang [12 ] r e po rted th a t l um bar 
disc  protrusion,  prolapse,  extrusion,  and  sequestered 
groups  showed  elevations  in  hsCRP  levels  of  0%,  20%, 
80%, and, 73% respectively. Numerous studies have shown 
that inflammatory responses occur in the area surrounding 
a disc herniation. The response to such a reaction may be 
a stimulation of the liver, resulting in an increase in the 
concentration of CRP. 
    In our study, hsCRP values were within normal ref er-
ence values. Gebhardt et al. [7] evaluated the course of 
hsCRP levels over a 6 month period and reported that the 
mean hsCRP remained at constant levels in patient with 
chronic low back pain. They indicated that significant sys-
temic inflammatory reactions did not arise in patients with 
chronic low back pain. 
    P ain se v erity has been reported to aff ect hsCRP le v els. 
Stümer et al. [8] observed a strong association between 
pain severity and hsCRP levels in patients with acute sci-
atic pain but not in those with chronic low back pain. The 
h i g h e r  h s C R P  l e v e l s  w e r e  a s s o c i a t e d  w i t h  h i g h e r  p a i n  
levels. However, in chronic low back pain patients, pain se-
verity might be more strongly related to overweight and 
psychological  factors  rather  than  to  pathophysiological 
changes resulting from low grade systemic inflammation, 
which would be the cause in patients with acute sciatic 
pain [8]. 
    Our study has shown a mean ESR of 18.8 mm/hr. The 
normal range for ESR is more debatable. In healthy per-
sons less than 40 years old, ESR is 10 mm/h and for those 
over 60 years old, it is 18 mm/h on average. The normal 
range can be as high as 25 mm/h [13]. ESR is also affected 
by the pathogenesis of inflammatory processes. The ESR 
will increase as a result of any cause or focus of inflam-
mation. When an inflammatory process is present, a high 
proportion of fibrinogen in the blood causes red blood cells 
to stick to each other, which raises the ESR. In this study, 150 Korean J Pain Vol. 23, No. 2, 2010
ESR levels were not significantly raised. We postulate that 
the observation of normal ESR levels indicated that in-
flammatory processes were not occurring in low back pain 
patients. 
    Some studies have demonstrated an age-related ele-
vation in ESR in healthy populations [13,14]. Griffiths et al. 
[14], in their study on 200 patients in the age range 60-80 
years, reported that ESR increased with increasing age in 
all male and female patients, and that ESR exceeded 19 
mm/h in men and 22 mm/h in women aged 60-89 yrs. 
In our study, when ESR was compared based on 50 years 
o f  a g e ,  t h e  m e a n  E S R  f o r  p a t i e n t s  o v e r  5 0  y e a r s  o l d  
showed higher values compared to that for patients less 
than 50 years old and there was an age-related elevation 
of ESR. These results were in close agreement with those 
p r e v i o u s l y  r e p o r t e d  [ 1 3 , 1 4 ] .  T h e  r e s u l t s  o b t a i n e d  i n  o u r 
study indicate that ESR is influenced by age in low back 
pain patients, and that evaluation of these measurements 
needs to consider the patient's age. 
    In our study, ESR values were higher for women than 
men. There have not yet been any studies on the associa-
tion between ESR and gender. However, according to the 
study by Griffiths et al. [14], in elderly patients, ESR was 
19 mm/hr in men and 22 mm/hr in women. This aspect 
also requires further study. 
    Our study had some limitations. W e did not carry out 
the study according to diagnosis or pain severity. Secondly, 
our study did not explain why ESR was higher in women. 
Despite the limitations of our study, this study is the first 
to evaluate ESR levels in patients with chronic low back pain. 
    In conclusion, in low back pain patients, CRP or ESR 
levels were expected to increase much more than we ob-
s e rv ed  d u e t o  in fl a m m a t o r y r ea c t i o n s.  H o w e v e r , n e i t h e r 
ESR nor hsCRP values were elevated above the normal ref-
erence values. Therefore, in cases where ESR or hsCRP 
values are significantly raised above normal levels, further 
investigation should be carried out to ascertain the possi-
bility of underlying systemic infection/inflammation. 
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